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 Abstract  This chapter discusses how business can implement life cycle 
 sustainability assessment into their management strategies. Life cycle management 
is a management approach that provides business a systematic way of managing 
their sustainability issues. The PDCA (Plan, Do, Check and Act) cycle is one of the 
quality management tools that can be used by companies to implement life cycle 
management initiatives in order to improve their sustainability performance. The 
relevance of the PDCA cycle is discussed to ensure a continuous performance 
improvement by setting and implementing a well-defi ned plan, checking whether 
the ambition goals are achieved or any adjustment actions are needed to continue 
the evaluation process. 
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1  Introduction 
 Global companies recently have shown an increasing interest in being engaged in 
sustainability initiatives and integrating it to their business management strategies 
through broadening their accountability beyond economic performance to include 
social and environmental aspects (Labuschagne et al.  2005 ). There are a number of 
driving forces behind their engagement: government regulation and intervention, 
stakeholder pressures, economic profi t, globalization, business concern for society 
and the environment, technological advancement, social activism and so on (Estein 
and Buhovac  2010 ). The direct intervention of governments at regional, national or 
international level is one of the drivers. Governments are highly encouraging com-
panies to improve their environmental and social performance while maintaining 
their economic benefi ts (Simpson et al.  2004 ). A number of legislation and regula-
tory initiatives have been established to promote technological advancement 
(Carraro and Galeotti  1997 ). 
 The development of methodological tools, databases, guidelines and procedures 
are being supported by governments so as to promote sustainability practices in 
businesses that can contribute to the transition towards a more sustainable economy. 
Some examples from the European Union (EU) are the EC directive on disclosure of 
non-fi nancial and diversity information by large companies, which requires compa-
nies with more than 500 employees to include information about their environmen-
tal and social performance in their annual reports (EC  2014 ), the EC’s strategy on 
corporate social responsibility (CSR), which encourages companies to have in place 
a system that integrates consumer concerns, environmental, ethical human rights 
and other social aspects into their business operations and core strategy with close 
collaboration with their partners (EC  2011 ). A number of national governments have 
also established policy initiatives to promote sustainability practice by businesses. 
 Besides governments’ interventions, there are also other driving factors for 
 companies’ commitments to sustainability initiatives. One is the change in  consumers’ 
behavior towards sustainable consumption patterns. Consumers have become more 
concerned about the environmental pressure associated with products for their con-
sumptions. They are showing commitments to buy products with relatively less 
impacts and they would like to be linked with companies that are environmentally 
and socially responsible (Perrini et al.  2010 ; Cherian and Jacob  2012 ). Companies 
that place sustainability initiatives into their business strategies are attracting more 
consumers and at the end making more profi ts. This phenomenon could stimulate 
and may lead companies that are not active in sustainability practice to be engaged 
so as to improve their competitiveness (Ginsburg and Bloom  2004 ; Lacy et al.  2010 ). 
 Corporate sustainability reporting (CSR) initiatives are also serving as an inter-
nal and external driver for companies’ sustainability initiatives. They encourage 
employees and stakeholders to be engaged in sustainable business practices at the 
same time they could also increase competition and threats within and across 
 industries (Porter and Kramer  2006 ). Economic globalization, which is  characterized 
by its global, liberal and open economy (Dinda  2004 ), technological advancement 
that reduces material intensity and pollutions, social activism that creates awareness 
about the environmental and social pressure and force governments to set a 
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 regulation (Ginsburg and Bloom  2004 ) are also among the drivers that brought sus-
tainability innovation into business context. 
 Sustainability is becoming an agenda for most business nowadays, but how to 
implement and integrate it with other strategies remains challenging. Life cycle 
management (LCM) is an approach that can be used by business with the aim to 
operationalize their sustainability initiatives: to have better environmental, eco-
nomic and social performance simultaneously. This chapter, therefore, discusses the 
way how business can implement LCM into their management strategies. 
2  Implementation of Life Cycle Sustainability Management 
 LCM is a management approach that provides business a systematic way of manag-
ing their sustainability issues. The PDCA (Plan, Do, Check and Act) cycle is one of 
the quality management tools that can be used by companies to implement LCM 
initiatives in order to improve their sustainability performance. This section intro-
duces the PDCA cycle and discusses in detail its relevance to successfully imple-
ment LCM in any business. 
 The PDCA cycle, for Plan, Do, Check and Act, which is also known as the 
Deming cycle, was fi rst proposed by Walter A. Shewhart (Shewhart  2011 ) in the 
1950s and further conceptualized by W. Edward Deming (Deming  1952 ) to analyze 
and measure business processes and identify the main causes that affect products 
quality from customer requirements. The PDCA cycle has its root in scientifi c 
methods that have evolved for more than 400 years (Moen and Norman  2006 ). The 
cycle is a systematic series of steps and continuous feedback loop in which manag-
ers are able to identify and take the required measure to change the parts of the 
process that need improvement (Sokovic et al.  2010 ). 
 The PDCA cycle is an iterative process of a four-step management method that 
can be applied by any business with an ambition of continuous processes and prod-
ucts performance improvement Fig.  4.1 , Table  4.1 . The “Plan” step comprises dif-




 Fig. 4.1  Phases of the step-by-step approach 
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establishes the processes that are required to deliver the outcome. The “Do” step is 
a process of implementing the plan through performing a process to make the target 
output product. It also involves activities such as collecting and preparing data 
inputs to the next steps. The third stage of the PDCA cycle is the “Check” step. In 
this stage, the main results from the “DO” step are analyzed whether or not they 
meet the expected outcome set in the “Plan” step. The main factors that affect the 
performance of the product are identifi ed and possible improvement solutions are 
suggested. The comprehensiveness of the plan to allow a proper execution of the 
product is checked in this step. The fi nal stage is the “Act” step. The action is based 
on the output results from the “Check” stage. If the results from the “Check” reveal 
that the established new plan allows for an improved performance, then the action 
will be how the company sustains the improved performance as a new standard. On 
the other hand, if the plan fails to ensure an improvement, then the existing standard 
will remain in place. In both cases, the “Act” step closes the fi rst cycle and continues 
the process by incorporating the knowledge accumulated during the entire process 
to be used to set a new goal, adjust the method used and so on.
 LCM is a dynamic management process. Hence it considers the PDCA cycle 
approach among other management tools that enable a continuous business improve-
ment over time and satisfy employees, customers and other stakeholders (Remmen 
et al.  2007 ). The PDCA cycle provides an organization with a systematic approach 
to management along the product life cycle. The recommendations of the PDCA 
cycle to the LCM are backed by the ISO management system standards for environ-
ment (ISO  2004 ) and quality (ISO  2008 ). The relevance of each PDCA element to 
the context of LCM is discussed in this section. 
2.1  Plan 
 The PLAN step identifi es the current existing level of sustainability ambition of the 
companies and ensures whether they have the required resources. This step gener-
ally covers the following areas: police setting (determining the level of business’s 
 Table 4.1  LCM relevance of each stages of the PDCA cycle (Remmen et al.  2007 ) 
 PDCA 
cycle phases  LCM relevance 
 Plan  Set policies – set goals and determine the ambition level 
 Organize – get engagement and participation 
 Survey – overview of where the organization is and wants to be 
 Set goals – select areas where the efforts will be directed, determine goals and 
make an action plan 
 Do  Make environmental and social improvements – put the plan into action 
 Report – document the efforts and their results 
 Check  Evaluate and revise – evaluate the experience and revise policies and 
organizational structures as needed 
 Act  Take it to the next level – set up new goals and actions, more detailed studies, etc. 
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ambitions), organize (get engagement and participation), survey and research 
( identify key environmental and social impacts and opportunities and decide what 
the business wants to be and where it would like to go) and fi nally goal setting 
(select an area/s where the efforts will be directed, determine goals and make an 
action plan). 
2.1.1  Policy Setting 
 To consider LCM among the key success factors through all levels of any organiza-
tion, it needs to be a part of the organization’s policy. Therefore, it should possess 
the basic characteristics of an organization’s policies. These are, for example: the 
policy has to be well known and also well understood by all stakeholders that are 
directly or indirectly affected from its implementation, it should be stable and not 
subjected to change frequently, it should be consistent with the company’s organi-
zational structure at all levels, it has to be formulated within the context of compa-
ny’s objectives, and more importantly, it has to be goal-based and visionary with a 
long-range focus, while also being realistic and concrete, grounded by its ambition 
level. Setting goals according to the levels of ambition ensures conformity between 
policy and actions. There are different levels of sustainability ambitions, just to cite 
a few (Table  4.2 ):
•  Internal readiness and commitment to continuous sustainability improvements. 
This level signifi es awareness that environmental and social improvements can 
be made using management frameworks such as ISO 9001 ((ISO  2008 ), ISO 
14001(ISO  2004 ) and/or corporate social responsibility (CSR) (McWilliams and 
Siegel  2001 ), and that a commitment to improvements of product performance is 
the fi rst step towards LCM. 
•  Life cycle sustainability performance improvement of products. This includes a 
safe and resource effi cient process, product or system that provide better service 
to customers while reducing environmental and social impacts. This can be 
addressed through broadening companies’ system boundaries beyond their man-
ufacturing level, by including the full supply chain from raw materials selection 
and acquisition, use of product, distribution and end-of-life – based on a screen-
ing of the product’s performance. 
•  Reduce climate change impact and be energy effi cient by using low-carbon and 
renewable energy sources. 
•  Maximize the social benefi ts by engaging a wide range of stakeholders and also 
respect the rights of the social community whom the company works with. 
•  Create competitive advantages and maximize economic benefi ts from promoting 
products with better environmental and social profi le. 
 Establishing such ambition levels can help an organization to understand where 
to begin the sustainability initiative. Depending on its past sustainability practices 
and current challenges, an organization can begin with a certain level of ambitions 
and goes to relatively high level once it acquires knowledge and familiarity on how 
to make its plan into action successfully. 
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 In whatsoever ambition level is set in the sustainability policy, it should provide 
a clearly defi ned and well-grounded strategies and objectives that can ensure envi-
ronmental, social and economic improvements in all relevant stages of a product 
profi le. The product profi le should include impact assessment throughout the prod-
uct’s life cycle, from cradle to grave, taking into account interests from different 
stakeholders. The product profi le should also answer questions such as: Where is 
the position of the organization compared to its important competitors? Whether the 
organization has relevant supply chain information on input parts and raw materi-
als? Whether the product provides the demanded environmental quality and social 
concerns by the consumers and other interested parties? Whether the organization 
has the necessary resources to achieve its goals? 
 When the policy has been set, the next steps are to organize the effort and set up 
specifi c targets. 
 Table 4.2  Sustainability ambitions – examples from global leading companies 
 Company  Sustainability ambitions 
 SONY 
( 2015 ) 
 Curbing climate change – zero emissions of greenhouse gases by 2050 
 Conserving resources – maximize the use of recycled plastic and other materials 
 Controlling chemical substances – strict control over chemicals in raw materials 
and parts worldwide 
 Promoting biodiversity – protect biodiversity, both through its business 
activities and through conservation 
 BASF 
( 2015 ) 
 Improve the energy effi ciency in production process by 35 % 
 Reduce greenhouse gas emissions per metric ton sales product by 40 % 
 Reduce the emissions of organic substances and nitrogen to water by 80 % and 
heavy metals by 60 % 
 Reduce the withdrawal of drinking water for production by 50 % 
 100 % introduction of sustainable water management at production sites in 
water stress areas 
 Reduce emissions of air pollutant by 80 % 
 Safety, security and healthy 
 Reduce transportation accidents during shipments 
 Minimize workers lost-time injuries 
 Assess the risk of products sold by BASF worldwide 
 3M ( 2014 )  Manage their environmental footprint 
 Provide solutions that address both environmental and social challenges for the 
consumers and society 
 Assure the safety of their product for the intended use through assessing their 
entire life cycle 
 Appropriate management of any 3M health and safety issues that may impact 
customers, neighbors and the public 
 Maintain a safe and healthy workplace 
 Satisfy customers through providing superior quality and value 
 Support the local community where 3M employees live and work 
 Provide an attractive return for our investors 
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2.1.2  Establish a Team for Life Cycle Management Initiatives 
 LCM has to be part of an organization management processes in which it involves 
the participation of different parts of the organization and also different actors in the 
product chain when relevant. LCM initiative can be organized in a coordination 
group or team. The responsibility within a coordination group should lie with a 
team leader, who is responsible for ensuring that the group functions, meetings are 
arranged, minutes are taken, etc. The members of the coordination group should be 
selected so that all relevant departments or functions are represented, including top 
management, product development, production, product distribution, sales, market-
ing, and purchasing. 
 One possible option could be establishing a cross-functional team. It is a team 
made up of individuals from different departments within an organization. They 
should be not only environmental expertise, but from different backgrounds with 
different expertise. Cross-functional team for the implementation of LCM could 
be composed of members from relevant departments such as product develop-
ment, production and distribution, sustainability and environment, fi nance and 
procurement, etc. Some team members may be engaged in full-time bases in 
order to secure continuous improvement of the environmental performance until 
the targets are achieved and they may return to their routine roles once the time 
frame is over. Other members could act as an ad hoc team in order to implement 
specifi c tasks, which could be, for example, a supplier evaluation scheme with 
the involvement of people from purchasing, product development and marketing. 
For small- or medium- sized (SMEs) organizations a single but permanent 
cross-functional team might be the best solution, but it depends on the specifi c 
structure and culture of the organization. Whether the cross-functional team last 
long or short, its members should maintain a strong link to their major responsi-
bilities in their main department as well as maintain good relations with their 
managers. Although it is important to establish a cross-functional team in order 
to successfully implement LCM into business practice, it faces some challenges 
such as priority due to several responsibilities, lack of motivation due to addi-
tional tasks and others. 
 The establishment of a cross-functional team is a key to place LCM into 
action. A number of factors are crucial to successful cross-functional teams 
(McDonough III  2000 ). Setting clear and well-defined goals offer several 
benefi ts to the team members. They provide a common frame of reference, 
which at the end results in facilitating the team cooperation and organize the 
tasks. Empowerment in cross- functional team is another success factor. Allowing 
individual team members a decision-making responsibility help them to be more 
committed to the project and strive to meet the target goals. It also increases 
their satisfaction of being a part of the team members. Supports from senior 
management, such as demonstrating team commitments, providing help to over-
come challenges and encouraging team members can also have a direct effect on 
the performance of the cross-functional team. Another key success factor is 
creating cross-functional team of interested people (McDonough III  2000 ). 
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Experience with LCM and other management systems shows the value of having 
interested, enthusiastic people at all levels of the organization. 
 In general, successful implementation of LCM framework in an organization 
requires a proper allocation of human and other relevant resources, assignment of 
responsibilities and accountabilities based on each team member’s role for the 
 different tasks, building expertise based on practical experience as well as 
 procedures and instruction to ensure that activities are running properly (Remmen 
et al.  2007 ). 
2.1.3  Review the Sustainability Status and Set Objectives and Targets 
 LCM tries to implement life cycle sustainability assessment (LCSA) (UNEP  2011 ) 
into a real world decision-making process by applying a life cycle management 
concept with the aim of maximizing both the social, environmental and economic 
aspects of individual organization along its products lines (Finkbeiner  2011 ). 
Therefore, reviewing the organization’s products is an important step to identify 
when and how to start the LCM process. The review helps to have an overview on 
the sustainability status of the organization and also where it wants to go for. The 
review process mainly covers gathering information associated with a product life 
cycle, market situation and external stakeholders. Information about important 
suppliers, business associations, authorities, retailers, research institutions, etc. 
needs to be included so that important aspects are covered. 
 Many companies already possess information on the impacts of their production 
processes and operations, but are uncertain of how to expand their understanding to 
the product life cycle and to think in terms of products rather than processes in order 
to identify material fl ows through the entire product life cycle. This would include 
impacts associated with suppliers, purchased materials or components, storage and 
distribution, use of the product and waste streams. 
 Important aspects that need to be reviewed are summarized in Table  4.3 . They 
are categorized into aspects for environmental and social impacts, for market or 
commercial conditions and for stakeholders. Aspects for environmental and social 
impacts include understanding of impacts associated with the company’s processes 
or products. The aspects should not be limited to the organization’s territory, rather 
they have to go beyond the facility boundary to include the whole supply chain, both 
internal and external stakeholders. ISO 14031 – environmental management – 
which is an environmental performance evaluation standard and guideline (ISO 
 2013 ) can be applied to asses companies in evaluating their performance against 
their policy, objectives, targets and other criteria associated with their products. 
It can also be adapted to be applied to address other management aspects, e.g. qual-
ity or health and safety, and from a sustainability perspective economic and social 
aspects as well. For companies engaged in sustainability actions, the information 
may be already available in their corporate and environmental reports. In general, 
this information is presented in terms of the production process, rather than the 
single product.
E.D. Gemechu et al.
43
 In addition to information on environmental and social impacts of their products 
or processes, a better understanding is necessary of both internal and external stake-
holders, the current market conditions and the future opportunities linked with sus-
tainability achievements. Discussion with all relevant stakeholders helps to get 
information on the legal and other requirements including environmental and social 
concerns. In addition, such discussion is also important when setting up objectives 
and targets. Goals to improve products’ environmental and social performance will 
also have an effect on customers’ expectations and responses. 
 Once the status overview is performed, then the next step will be to set objectives 
and targets. The criteria to select possible areas of product improvement are based 
on the responses from the questions listed in the survey. In some cases, the social 
and environmental problems identifi ed by an organization may be solved by anoth-
er’s efforts, for example, the invention of a new technology or a supplier phasing out 
harmful substances due to pressure from other stakeholders. Therefore, the decision 
on prioritizing areas of concern for LCM initiatives is based on the fi nding from 
research on the current situation and knowledge. The following aspects are usually 
considered in the decision process (Remmen et al.  2007 ):
•  Areas of considerable environmental and social impacts along the products’ life 
cycle (Relevance). Impacts occurred within the organization facility may be eas-
ily identifi ed. But a holistic approach may be required to identify potential areas 
of environmental and social problems along the supply chain. 
•  Areas for possible environmental and social improvements (Potential). An 
 organization can have several opportunities for improvement, and therefore 
 Table 4.3  Aspects of a survey (Remmen et al.  2007 ) 
 Areas of concern  Aspects to be reviewed 
 Environmental and 
social impacts 
 Life cycle stages – where are the most important environmental and 
social impacts? 
 Technology – is there a new technology available or being developed that 
can reduce the impacts? 
 Do the competitors have the same impacts and how do they address them? 
 Market/commercial 
conditions 
 Supply – what are the product profi le’s characteristics? 
 Demand – how important is the social and environmental awareness of 
consumers and customers? 
 Value – what advantages are achieved by adding positive environmental 
and social characteristics as an extra product quality? 
 Stakeholders  Product chain actors – are suppliers, retailers or others interested in 
collaboration on environmental and social initiatives? 
 Authorities – what are the demands of authorities? 
 Within sector – what are competitors doing? Codes of conduct within the 
trade? 
 Which is the main pressure group, and what are their main concerns and 
priorities? 
 What are the main concerns and demands of consumers in export markets? 
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chooses different initiatives for improvement and also to involve all the relevant 
departments. 
•  Areas where the organization can make a tangible differences (Infl uences). High 
relevance and high infl uence could yield high potential for real improvements. 
 In the objectives and goal setting, different initiatives should be established and 
for each initiative a corresponding action plan that explicitly states the goals, main 
responsibilities and the time frame needs to be defi ned so that plans and initiatives 
are clear both for the management and employees. 
2.2  Do 
2.2.1  Put the Plan into Practice 
 In the fi rst stage of the PDCA cycle, the layout of an implementation of LCM initia-
tives has been established. The LCM is in place as a part of the strategic policy of 
an organization, teams that are responsible to carry out the initiatives are formed, 
the environmental and social impacts associated with the product’s life cycle are 
specifi ed, areas for possible improvements are identifi ed, the goals and objectives 
are set. These are the preparatory processes under the “Plan” step. Planning is an 
important stage, but implementation is vital, as practical results create credibility, 
enthusiasm and active support for a product initiative. By considering the entire life 
cycle of a product, a number of possible improvements can be identifi ed, for exam-
ple, reducing the total environmental burden by increasing the use of paper in the 
offi ce with high recycle content, increasing the use of renewable energy sources, 
reducing water consumption and wastewater discharge in the production process or 
dematerializing a product recycle content (UNEP/SETAC  2013 ). For all possible 
improvements, corresponding goals are important. Then what comes next is to place 
them in practice, which is the “Do” step. 
 In addition to performing the possible improvements in the products life cycle, 
the step also includes new challenges to tackle, which might include addressing new 
or potential issues. Environmental regulations are becoming tightened and compa-
nies need to be ready for any regulation changes, so they can adapt their goals and 
action plans. The company could implement life cycle thinking to engage a redesign 
of a product to meet the requirements of the legislation, including easier recycling, 
simple dis-assembly, new materials selection, etc. 
 For the sake of securing a continuous sustainability improvements of the product, 
written procedures or instructions should be established. The procedures or instructions 
explain methods of operation to be followed, which guarantee the continuity of the 
performance improvements especially when people change jobs or new staffs are hired. 
 Existing practices and the view of key persons have to be taken into account, in 
order to make the procedures work and to be part of the daily practice. The proce-
dures should be established to support activities that are agreed to be ‘standard’ in 
the organization. 
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2.2.2  Communicating the Life Cycle Management 
Initiatives Efforts and Results 
 The results of the initiatives, which are the outcome of an organization’s  commitment, 
need to be documented and also communicated to stakeholders and other interested 
parties. An offi cial report that communicates relevant information with regard to the 
organization’s sustainability ambitions, its managements practices in making their 
goals and strategies to happen and their overall contribution towards economic, 
environmental and social performance improvement is very crucial. Reports on ini-
tiatives can be used as a marketing tool as it demonstrates to customers, suppliers 
and other stakeholders how the organization is engaged in sustainability manage-
ment, which in turn provides credibility, confi dence and trust. The report can also 
serve as an internal communication tool for setting new targets, performance evalu-
ation and re-defi ning strategies. 
 There is no mandatory format for reporting on sustainability initiatives. However, 
an organization can adopt different sustainability reporting frameworks to its con-
text depending on its ambition level, for example, the Sustainability Reporting 
Framework established by the Global Reporting Initiative (GRI) (GRI  2013 ), 
Corporate Sustainability Reporting (McWilliams and Siegel  2001 ), etc. It is advan-
tageous for an organization to have some insight into the type of environmental and 
social impacts that the stakeholders prioritize, so that communication can be tai-
lored to meet these demands. 
 The report can cover several issues that are addressed in the LCM practice, it 
may include, but is not limited to (Remmen et al.  2007 ):
•  Trends of resources consumption such as energy, water, fossil fuels and other 
resources 
•  Resources consumption reduction achievement after the introduction of LCM 
initiatives 
•  Achievement on increasing the recycle content of input raw materials in the pro-
duction process 
•  Any effort made to reduce environmental impacts associated with distribution 
and transportation 
•  Information about the amount of solid waste production, wastewater discharges 
and emissions generation 
•  Resources supply risk and also opportunities due to geopolitical, social, rela-
tional, and other environmental factors such as climate change 
•  Any initiative towards increasing the social benefi ts of the local community, 
employees and other stakeholders. 
 Results may also be made visible by calculating key fi gures, for example, 
energy consumption during production of the product. The key fi gures and the 
practical results of the initiatives can be made public via, for instance, a leafl et, an 
eco-label or an environmental product declaration. Internal as well as external 
communications are necessary precondition for achieving the benefi ts of LCM 
initiatives. 
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2.3  Check 
 Once an organization evaluates its sustainability position and sets ambition goals to 
move forward to an improved performance, once it initiates a plan to achieve its 
targeted goals and once it performs a LCM practice and fi nally reports the outcomes 
from the implementation, then the next step is to evaluate and revise its achieve-
ments and learn from its mistakes. The latter is the “Check” step of the PDCA cycle. 
In this stage, the effectiveness of the proposed solutions is measured. Depending on 
the success of the LCM initiative, once the areas of improvement are identifi ed and 
the general scope of the main project are evaluated, it may be possible to incorporate 
the improvements by repeating the “Do” step. 
 The types of questions one might ask at this phase would include (Remmen et al. 
 2007 ):
•  What went well? And what did not? 
•  Which risks were identifi ed? 
•  What preventive actions should be taken? 
•  Were the goals met? 
•  How can the effort be improved? 
•  Should more employees be involved in the initiative? 
•  Should the efforts be focused in a different direction? 
•  Were the appropriate means and methods applied? 
•  What was the infl uence on sales and customer demands? 
•  Should more external stakeholders be involved? 
•  Should the level of ambition be raised? 
 This evaluation may be conducted once a year and it can provide a platform for 
an adjustment of an organization’s policy. Based on the evaluation results, the orga-
nization may decide to continue with the same sustainability objectives and goals or 
even set a higher ambition level that comprises more extensive environmental and 
social commitments. 
 A step-by-step approach of the LCM ensures interaction between knowledge 
acquired about the social and environmental impacts of a product throughout its 
life cycle and the possible implementation of product-oriented sustainability per-
formance improvements. The “Check” step of the PDCA cycle evaluates this inter-
action and also involves the measurement, monitoring and evaluation of products 
and services as well as of the management system itself. Important elements of the 
“Check” step are (Remmen et al.  2007 ):
•  Monitoring the performance of the processes and products in view of the defi ned 
objectives and targets with the support of indicators 
•  Feedback and criticism from customers and other parties are an important infor-
mation source for organizations to improve products as well as the product 
development process 
•  Establishing preventive and corrective actions for potential and actual noncon-
formities with requirements 
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•  Conducting internal audits to determine and provide information to management 
on whether LCM conforms to plans has been properly implemented as well as to 
identify improvement options. 
 Once the “Check” stage of the cycle is performed, the next step will be 
followed. 
2.4  Act 
 Answers for the questions raised in the “Check” stages determine the possible 
actions in the “Act” stages of the PDCA cycle. If the target is met, then a new target 
for further sustainability improvement will be established or if the objectives are 
over ambitious and do not consider the potential of the company’s resources, then a 
new target with less ambition level could be set. Therefore, the “Act” stage in any 
case ends the previous cycle and begins a new cycle with a new target. Whether the 
LCM initiatives were successful or not, the annual cycle needs to be accompanied 
with a top management review and setting directions (ISO  2004 ; Remmen et al. 
 2007 ). The top management review basically addresses if there is any need to 
change or modify the policies, objectives and other elements of the system in the 
light of audits, evaluations, changing circumstances provides management with the 
opportunity to continuously improve the organization’s and its products’ perfor-
mance (Fig.  4.2 ).
 Through the experience from the fi rst round of improvements, an enterprise has 
likely identifi ed areas for further investigations or initiatives. 
 If an organization’s customers request documentation on the impacts of a prod-
uct then a simple environmental assessment is appropriate. If it becomes evident 
 Fig. 4.2  PDCA cycle – a continuous learning and improvement process 
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that there are signifi cant environmental impacts in the use stage of a product, then 
an investigation of consumers’ desires and demands would be an obvious departure 
point of further consideration. If an enterprise uses chemicals or materials, which 
are on the list of undesirable substances, it would be sensible to begin phasing 
them out. 
 On the basis of experience, the initial area and goal(s) are redefi ned and a new 
round of efforts begins with plans, improvements, etc. Focus should remain on 
achieving specifi c environmental and social improvements to the product profi le, 
while realizing results achieved throughout the improvement process. 
 During this and subsequent stages, the organization can begin (or continue) to 
broaden its relationship in the product chain. It is much easier to develop a base of 
knowledge if there is cooperation and an atmosphere of trust among producers, sup-
pliers, retail store owners, disposal facilities and other stakeholders in the product 
chain. 
3  Concluding Remarks 
 With a number of drivers both from governments, consumers, social activists, sup-
pliers of technological advancement, internal CSR strategies and so on, companies 
are becoming more engaged in sustainability practices. LCM is an approach to help 
companies set up Life Cycle Management initiatives, to achieve environmental, 
economic and social benefi ts at the same time through implementing a step-by-step 
quality management tool. The relevance of the PDCA cycle is discussed to ensure a 
continuous performance improvement by setting and implementing a well-defi ned 
plan, checking whether the ambition goals and targets are achieved or any adjust-
ment actions are needed as part of the evaluation process. 
 LCM has been identifi ed as the way to operationalize sustainability challenges 
into business practices; however, its implementation faces signifi cant challenges. 
Setting clear and measureable goals is one of the challenges. The focus of LCM 
initiatives is different from the usual business strategies, which are mainly focusing 
on maximizing the profi t as the ultimate goal. LCM initiatives have a wider scope in 
order to have both social and environmental benefi ts along with maintaining the 
economic advantages. The divergent priorities between the fi nancial and sustain-
ability focuses are challenging tasks for managers at different organizational level. 
A successful implementation of LCM then needs a full integration across the 
organization. 
 Another challenge to implementing LCM into business practices is when there is 
a cost associated with the suggested improvements. In some cases, the economic 
benefi ts of being sustainable are seen in short-term actions. This is the case, when 
initiatives signifi cantly reduce the energy and resource consumption, which inter-
nally provide fi nancial benefi ts to the company. Such initiatives are easy to imple-
ment as they provide the company with environmental, social and economic benefi ts 
simultaneously. But this is not always true. In some cases, sustainability actions 
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come with costs and fail to provide short-term fi nancial incentives. Companies need 
to perceive the long-term positive consequence of their sustainability endearment, 
which can improve their attractiveness to consumer and increase their competitive-
ness in the long run. 
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